Glutathione synthase (GS) functions as a homodimer [12], and belongs to the ATP-grasp enzyme superfamily.
R sym ϭ I Ϫ ⌺|I Ϫ ϽIϾ|/⌺I, where I is observed intensity and ϽIϾ is average intensity. R cryst ϭ 100 ϫ ⌺||F obs | Ϫ |F calc ||/⌺|F obs | where F obs are the observed structure factors and F calc are the calculated structure factors. The crystallographic R factor, R cryst , is based on 95% of the data used in refinement, and the free R factor, R free , is based on 5% of the data withheld for the crossvalidation test. Rmsd, root mean square deviation. Over 90% of the main chain dihedrals fall within the "most favored regions" of the Ramachandran plot [22] . 1 Completeness for the highest resolution shell in parenthesis. 2 R sym for the highest resolution shell in parenthesis.
cules per asymmetric unit. The current model includes main domain is characterized by an ␣/␤-fold comprised of two topological subdomains: one of these is formed residues 6-491 of molecule 1, with no electron density apparent for residues 211-215; for molecule 2, residues by a set of helices packed against an antiparallel ␤-sheet, and the other by a set of helices that pack 5-491 have been modeled, with regions 211-216 and 387-388 lacking clear electron density. In addition, each against a parallel ␤-sheet. These two subdomains pack together to form the single globular main domain. monomer is bound with one GGC molecule, one AMP-PNP, and two magnesium ions at the active site.
The smaller "lid" domain, which includes residues 355-417, consists of an antiparallel ␤ sheet with helices The overall structure is composed of two domains, a large "main" domain and a smaller "lid" domain. The packed on one side, and is situated as a protrusion that A dimer interface, similar to that observed for the The positions of two magnesium atoms have been confirmed by crystallization of the protein in the preshuman structure, is formed between the two molecules of the asymmetric unit, thus forming a pseudo-2-fold ence of Gd 3ϩ as a magnesium analog, and acquisition of Bijvoet difference data. An anomalous difference Fourier axis. This dimer interface is formed mainly by contacts between the ␤2 strands, hydrophobic interactions bemap revealed peaks at the expected positions for the two magnesium ions (Figure 4 ). tween helix ␣2 from one monomer and helix ␣9 from the other, a salt bridge between Arg170 and Glu243, and Magnesium 1 is coordinated by an ␣-phosphate oxygen, an oxygen from ␥-phosphate, O⑀1 of Glu146, and additional van der Waals and hydrogen bonding contacts. The structures of the two monomers of the asym-3 water molecules. This is similar to the Magnesium 1 coordination in the human structure, except in that metric unit are essentially identical, although symmetry constraints were not included in the refinement. structure, a sulfate oxygen takes the place of one of the water ligands which, notably, is coordinated by the ATP and Mg Binding ANP-PNP binds between strand pairs ␤4, ␤5 of the main carboxyl end of the GGC substrate in our structure. E. coli biotin carboxylase is also dimeric, but the dimer
